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A NEW PREPARATION FOR
PYELOGRAPHY.

BY Edward L. Young, JR., M.D., Boston,

Genito-Urinary Surgeon to Out-Patients, Massachu-
setts General Hospital.

The various substances used to inject the kid-
ney for the purpose of obtaining an x-ray out-
line of the pelvis are, and so far as I know, al-
ways have been, with a few exceptions, some sol-
uble organic silver preparation. Some form of
bismuth, lime water, and oxygen have all been
tried, but without success. Ever since the be-
ginning of this procedure, it has been obvious
that there is danger of irritation to a greater or
less degree, and as time goes on, more cases are
reported where there has been a very severe re-
action. This varies from the milder cases, with
renal colic of one or two days' duration with
local tenderness and some general prostration,
to the cases with most severe local symptoms,
where the kidney has to be decapsulated to save
its integrity, and even a few cases resulting in
the death of tlie patient. We have come to rec-
ognize the "collargol kidney," so called, which,
when we have to decapsulate, shows peri-
nephritic edema and congestion, staining of
peripelvic tissues, capsular and subcapsular in-
jection, edema and infiltration with collargol.
If there is only a mild reaction and the kidney
is operated on within a few days for some other
cause, the appearance is again characteristic;
the ureter is dark and the vessels on and near it
injected. The pelvis is dark and the peripelvic
tissue is stained. The whole kidney is congested

and there are areas beneath the capsule which
are stained with collargol.

There have been several cases reported ending
in death coming on suddenly within a short time
after the injection. There have been many
cases which demanded drainage. The two cases
at the Massachusetts General Hospital in which
decapsulation was necessary following collargol
injection have already been reported. There
have been a number of reports of a smooth and
painless injection with local symptoms starting
a few hours later and going on to a severe re-
action. These have notably been in cases of
pyonephrosis or hydronephrosis or when there
was an obstruction to the outflow necessitating
the remaining behind of a considerable amount
of silver salt, in some cases under slight tension.
Several writers on the subject end by saying
that a few days of reaction are generally una-
voidable with tenderness, pain and constitutional
symptoms, and advocate what treatment they
deem advisable to meet these, in the shape of
morphia, poultices over kidneys, etc.

Considerable experimental work has been done
which shows the same damage to the kidneys.
Eisendrath, using varying degrees of pressure,
found with mild force that the collargol was in
the peripelvic tissues and under the capsule, and
when considerable strength was exerted, even
in the lungs and other organs. In these latter
rases also, the collargol went by direct extension
into the tubules. Keyes, using no force beyond
that necessary to distend the pelvis without ten-
sion, and even in certain cases putting a small
amount in the lower end of the ureter and stop-
ping the injection before the solution reached
the pelvis, found microscopically that the collar-
gol had gone into the blood vessels or lymphat-
ics and was to be seen there and in the glom-
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eruli. He did not find, however, any evidence
of direct extension into the straight tubules.

Spitzer injected 12 c.c. of collargol into a kid-
ney, which showed in the x-ray radiating into
kidney substance.

In injecting kidneys post mortem, using no
force beyond that necessary just to fill the pel-
vis, I found in one case that the straight tubules
had been filled.

The attempts made to mitigate these difficul-
ties have nearly all been along the lines of tech-
nic, that is, injection without force, very slowly
and of as small amount and as weak a solution
as will give a satisfactory picture. The various
details of these factors have varied according to
the varied experiences of the men working in
this field. So far as I can find, only two at-
tempts have been made with any success at all,
using oth'er preparations for the purpose of pye-
lography. ¿'argentos, a colloidal solution of sil-
ver oxide, has given good results in some cases.
A suspension of silver iodide has been advocated
by Kelly and Lewis, but has been very little
used, as there are objections, first, of putting an
insoluble foreign body in the kidney pelvis, and
second, of finding a convenient preparation.

We may at this point consider a few facts and
theories regarding silver salts, and in particular
those used for the purpose under discussion.
All silver salts are known to be to a greater or
less extent irritating to the lining membranes of
the human body. The organic salts were syn-
thesized in the attempt to find some form which
while still being efficient as a germicide, would
be less irritating when applied to mucous mem-
branes. But even the relatively innocuous argy-rol, when used beyond certain concentrations,has considerable irritating effect in the urethra,
though in the throat much higher strength can
be used. This irritation is due to the reaction
of the lining cells to the absorbed drug, for irri-
tation is an early manifestation of poison, and
the amount of poisoning done the body cells and
tissue depends on the amount of any given chem-
ical which is absorbed. Absorption demands
first and foremost that the drug be soluble, while
the rate of absorption depends on the particular
surface with which the solution is in contact.
For instance, the soluble products of metabolism
are absorbed rapidly from the upper gut, while
if the same products are introduced by rectum
they enter the circulation more slowly. Signsof irritation also can occur in the organs in or
by which the drug is excreted, as seen in the
familiar example of too large doses of urotro-
pin. In cases where a known soluble poison has
been taken by mouth, one of the first efforts is,
if possible, to add some other chemical which
will by reaction render the original offender in-
soluble and hence relatively harmless.

While the fact that the presence of collargol
in the kidney is irritating has been long known,
it is only comparatively recently that the why
of the question has been studied, and, as said

before, these investigations seem to show that
collargol gets out of the pelvis and into the
kidney apparently in two ways: first, by ab-
sorption into the vessels or lymphatics about the
pelvis and calices and reexcretion into the glom-
eruli ; and second, and only when undue force is
used, by direct extension into the tubules. On
the evidence presented both clinically and experi-
mentally, I believe that we must consider col-
largol and the other soluble silver salts as ab-
sorbable poisons when injected into the renal
pelvis and the damage done due to two factors:
first, the already recognized mechanical one of
force and speed of injection ; and second, the
factor so far little considered, of the absorb-
ability and reexcretion. The mechanical factor
is well recognized and has, I believe, been intel-
ligently dealt with.

On theoretical grounds, any attempt to find a
satisfactory substance for pyclography among
the soluble silver salts should be disregarded
and our attention should be turned toward the
insoluble forms.

About one and a half years' ago, Kelly and
Lewis reported the use of a 5% emulsion of
silver iodide for pyclography. They claimed
that it was non-irritating and gave a good
shadow. Others who tried it found it impossible
to use satisfactorily, for when the mucilage was
stiff enough to hold the iodide in suspension, it
was too stiff to use, and when thin enough to in-
ject, it was worthless as a suspension and, more-
over, had the danger of leaving behind in the
pelvis a foreign substance. It was tried in
Rochester and Boston, and doubtless elsewhere,
but was discarded as useless. Their work was
sufficiently convincing, however, to suggest fur-
ther research, the results of which I am now
presenting.

The fact that a 5% suspension throws a better
shadow than 10'/, collargol was easily estab-
lished, as is shown in the accompanying x-ray.
(Plate No. 1.)

From x-ray department of Massachusetts General Hospital.
Plate No. 1.

Five per cent, argentine on left and ten per cent, collar-
gol on right.
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Believing that the main difficulties to be over-
come lay in the vehicle for the suspension, I
asked Mr. Joseph Godsoe, the pharmacist at the
Massachusetts General Hospital, about ten
months ago, to see what he could lind. The nec-
essary requisites are: a substance in itself non-
irritating and sterile, sufficiently fluid to flow
•easily through a ureter catheter, and easily and
quickly soluble and diffusible in water in order
to fill evenly a kidney pelvis, not form any co-

agulum, and to leave the kidney pelvis as
readily. Mucilage of quince seed was selected as
offering the greatest possibilities. This was the
vehicle used by Siter in 1905 when he used sil-
ver iodide in urethritis. We found, however,
that any mucilage we made always became con-
taminated with a fungus in a short time. More-
over, dilution with water to make thin enough to
use, resulted in a poor suspension.

The following is the method used by Mr.
Godsoe: Quince seed, 100 grains, water 8 oz.
Macerate for 24 hours with frequent agitation.
Do not crush the seed. Strain through cloth.
Add 2% boric acid up to 20 oz. It is important
to extract with water and not with the boric acid
solution, as boric acid solution does not make a
good mucilage. Enough of this mucilage is
added to 121/2 c.c. of argentide to make 50 c.c,
and vigorously shaken for two minutes. Again,
the shaking is an essential part of the process.
The resulting emulsion lasts several weeks, and
is a thin, clear fluid flowing readily through a
ureter catheter. It is on the method of prepara-tion and the character of the resulting emulsion
that the value of this substance depends.

The following experiments were undertaken
to see what effect the emulsion had in the kid-
ney. First, two guinea-pigs were inoculated,
with negative results both in macroscopical and
microscopical examinations of the kidneys, but
as they had to be killed before coming out of
ether, dogs were used.

Experiment 1. The bladder of a small dop was
opened and the ureters cntheterized ; the kidneys
were exposed. In the left 1 c.c. and in the right SA
of one c.c. of the emulsion were. allowed to run
slowly by gravity, giving apparent moderate disten-
tion. Tho catheters, which obturated, were re-
moved within one minute, tho dog killed one-half
hour later. There was no evidence macroscopically
or microscopically of any penetration into the kid-
ney or absorption by vessels. The pelvis contained
the larger part of the suspension.

Experiment 2. The same sized dog was selected
and the bladder opened and ureters catheterizod
and the same amounts injected, the pressure beingcontinuous 3 minutes and the dog killed one hour
later. The macroscopical and microscopical exami-
nations were again negative.

Experiment 3. With the same technic the leftkidney was injected with % of a c.c., continuous
pressure for 3 minutes. On the right, however, 2V&
c.c. were injected, using for one minute as much
pressure as I thought could be borne without actual

rupture of the pelvis. This dog was killed 30 hours
later. The left side showed a slightly congested
kidney with no other macroscopic change exter-
nally. On section the pelvis contained some of the
emulsion, it was slightly reddened, more so around
the papillae. Microscopically there was no evidence
of penetration or absorption though the congestion
was as noted. The right ureter was dilated and
blackened, the peripelvic tissues matted together
and edemntous. The kidney was enlarged and cap-
sular veins congested. On section, the pelvis and
calices were much congested, and in one place, ex-

tending from a papilla to the cortex about 2 mm.

wide, was an infarct of emulsion in the tubules.
There was no evidence of subcapsular deposit nor

was any of the emulsion seen outside the pelvis,
aside from the one infarct noted. Microscopically
the above observations were confirmed.

Experiment 4. The right ureter was injected
with  % of a c.c. and then tied. The dog was killed
30 hours later. The kidney and ureter were much
congested, as was the pelvis on section, but no-

where, either macroscopically or microscopically,
was there evidence of the emulsion outside of the
pelvis of the kidney.

Experiment 5. The right side was injected with
1 c.c. of a watery suspension of the argentide and
the left with the same amount of the mucilage
without the silver salt. Twenty-four hours later
the left side showed no reaction of any kind ; on the
right there was moderate congestion, but neither
macroscopically nor microscopically was there any
evidence of absorption or penetration.

Experiment 6. The right kidney was injected
with 1 c.c. of 10% collargol and the left with 1 c.c.

of 5% argentide emulsion, both under as nearly
equal conditions as possible. The dog was killed 48
hours later. The left shows the same picture as

noted above, while the right was more enlarged and
congested, the peripelvic tissues edematous and
slightly stained. There are two spots of subcap-
sular infiltration. The ureters are markedly dif-
ferent. I think the picture conveys a fair idea of
the condition. (Plate 2.)

Plate No. 2.

In all these experiments, with the one excep-
tion, the injection was made as gently as in the
human patients.

These show, I think, that this preparation is
not, as Kelly ami Lewis claimed for their emul-
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sion, entirely non-irritating, but it does fulfil
the theoretical requirements laid down above in
that it is non-absorbable and hence only slightly
irritating.

We have used this emulsion on the genito-
urinary service at the Massachusetts General
Hospital for about three months with uniformly
good results as regards pictures, far better than
with collargol. There have been no cases with
anything more than the temporary reaction
caused by the' cystoscopy and the filling of the
renal pelvis, and no untoward after-results. We
have taken x-rays one, two and three days af-
terward in several cases. In two, both patho-
logical pelves, there was a marked residue the
next day. In one this was, however, gone the
second day. The other showed small shadows
five days later. The kidney was removed the
sixth day following injection. On section there
were very fine specks of argentide in a few spots
near the flattened papillae, not adherent to mu-
cous membrane. The pyonephrotic cavity was
remarkably clean, considering the previous pus
from that side. Microscopically there was no
evidence of absorption. In two other cases there
was a very slight doubtful residue the day after
by x-ray. In three cases the kidney was oper-
ated on, one in twenty-four hours, and one in
forty-eight hours, and one in six days. The first
one was exposed, the upper part of the ureter
and pelvis carefully examined, and finally
opened. There was no evidence of irritation
and none of the emulsion seen. This was a case

of double pelvis and ureter with bleeding from
the upper pelvis. The upper pelvis was injected,
the lower one was not. At operation absolutely
no difference could be seen in the appearance.
The second case was a pyonephrosis, where the
kidney was removed. Three c.c. of the emulsion
was injected. The picture showed the destroyed
character of the kidney very well. (Plate No.
3.) There was no macroscopic or microscopic
evidence of the argentide anywhere in or around
the pelvis or kidney. This kidney was estimated
to have held at least 25 c.c, so that the shadows
were thrown by about y2 to l!% strength. The
third, described above, was a pyonephrosis, and
the shadow is thrown by 3 c.c. of emulsion. The
cavity held about 15 or 20 c.c. (Plate No. 4.)

I wish to call attention to three points of tech-
nic only. We use the barrel of a 10 c.c. syringe
as the container, from which the emulsion flows
into the pelvis. When the pictures are taken
this is disconnected from the catheter, emptied,
the piston inserted and as much of the emulsion
as possible sucked out of the kidney pelvis. In
the majority of the cases we can recover the
larger part. The pelvis is then washed out once
or twice with boric acid or salt solution. In all
of the work with these cases small amounts, in
no case over 3 c.c, have given us good shadows.

Summary. Collargol is an absorbable kidney
poison when used in the renal pelvis.

The emulsion of argentide, as described here,
is a clean, non-absorbable, opaque fluid, which
can be used with the minimum danger to the

Plate No. S.

A pvom-phrosis with extensively destroyed kidney ; 3 c.c. used in injection.Estimated capacity 25 c.c.
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From X-r»y department of Massachusetts General Hospital.
Plate No. 4.

Pyonephrosis with small deetroyed kidney; S ce. used for Injection.

From x-ray department of Massachusetts Oencral Hospital.
Plate No. 5.

Three c.c. used for injection.
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From x-ray department of Massachusetts General Hospital.
Plate No. 6.

One c.c. used for injection.

patient and maximum satisfaction to the sur-
geon.

(Note.—Silver iodide itself cannot be used
for this preparation, but an accurately made
saturated solution. Since this latter is somewhat
difficult to make, and if not right may be irri-
tating, I have simplified the formula by using a
saturated solution already on the market.)

COMMUNICABLE DISEASES AND THEIR
RELATION TO THE HANDLING OF
FOOD.

On Tuesday, January 19, 1915, a conference
on communicable diseases and their relation to
the handling of food was held at the Twentieth
Century Club, Boston, under the auspices of
the Boston Association for the Relief and Con-
trol of Tuberculosis. Dr. Edward 0. Otis of
Boston occupied the chair as presiding officer.

I.
Introductory Remarks.

By Edward O. Otis, M.D., Boston.

That food and drink may be a ready means
of conveying disease is a generally recognized

fact now that we know that most contagious dis-
eases are communicated by specific germs.The water used for drinking purposes may
carry infectious germs or the food we eat maycontain them.

When large bodies of men are assembled as
in armies, the most solicitous attention is givenby the sanitary department to the safeguard of
the water and food supply, so that the fightingforce may not be impaired by epidemics of com-
municable diseases spread by means of contami-
nated water or food.

One obvious source of danger is the contami-
nation of food thru its preparation and handlingby those afflicted with contagious diseases. Casesin which disease has been communicated in this
way are not infrequent. I have only to refer,for example, to the epidemics caused by milk
infected by some person who was suffering from
a contagious disease. The epidemic of infectioustonsillitis which occurred in this vicinity a few
years ago was caused in this way.Typhoid fever is also spread thru contami-
nated food as well as by impure water. Not
long ago at a church dinner in the city of Han-
ford, Calif., 84 persons who partook at that din-
ner of a dish of Spanish spaghetti contracted
typhoid fever, and on investigation it was found
that this dish had been prepared by a woman
who was a typhoid carrier—and thru her, by themedium of the spaghetti dish, the germs of the
disease had been communicated to the unfortu-
nate sufferers.
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